Antigen-induced cross-linking of the IgE receptor leads to an association with the detergent-insoluble membrane skeleton of rat basophilic leukemia (RBL-2H3) cells.
Cross-linking of the IgE receptor on the surface of rat basophilic leukemia cells by multivalent Ag (DNP-BSA) causes a rapid conversion to a detergent-insoluble form. There is a concurrent increase in the amount of filamentous actin associated with the plasma membrane. Both the degree of receptor detergent insolubility and the rise in F-actin content are rapid with a half-maximal response of less than 1 min and can be rapidly reversed by the addition of monovalent Ag (DNP-lysine). These two early steps in the triggering of rat basophilic leukemia cells can be dissociated from each other by pretreatment of the cells with either cytochalasin or sodium azide. These reagents block the increase in F-actin but have no effect on receptor detergent insolubility. This indicates that microfilaments are not responsible for detergent insolubility of the receptor and that it may be the membrane skeleton that is interacting with the complex. This was further confirmed by the finding that cross-linking of the IgE receptors on the surface of purified plasma membranes also leads to detergent insolubility of the receptor. Therefore, all of the components necessary for detergent insolubility of the receptor are present in the plasma membrane, and cytoplasmic components are not needed. These results suggest that detergent insolubility and immobility of the cross-linked receptors are caused by multivalent interaction with the membrane skeleton. Actin filaments may then interact with these receptor-membrane skeletal complexes in order to produce large scale clustering and capping. The membrane skeleton may therefore be acting as an intermediate structure between the cell-surface receptors and microfilaments.